The use of smartphones and tablets as become almost banal in these days. Smartphones, besides serving their main purpose of making and receiving calls, come to be one of the main equipments to obtain information from the Internet, using the commonly installed browsers or through the use of dedicated applications. Furthermore, several other devices are also very frequent to the majority of the modern smartphones and tablets in the market (e.g., GPS -Global Positioning System). This devices give the current systems a very high potential of usage.
Introduction
The growing usage of Information and Communication Technologies has recently been followed by a significant increment on the number of heterogeneous terminals that are used to access the Internet. Such terminals are currently being used in a personalized and mobile way, integrating sensors and global positioning receivers with an ubiquitous Internet access. In this field, there is a shift from location agnostic web content retrieve, to a new type of applications that take into consideration users preferences and their location to identify which data is more relevant to them.
Such shift in Internet usage gains a particular relevance in the case of events location. Information about events, like concerts or sport competitions, is by its nature associated with one or more sites and occur in one or more moments in time, after which it tends to be irrelevant. The importance of the information is also very much dependent on the users preferences. In this field while numerous sites are specialized in some set of event types, the information they have tend to be sparsely distributed and do not automatically associated with user preferences and location. Also users tend to search and select which events to attend within hours or days before its occurrence, which requires a solution on time for their requests.
For this purpose, some applications are already available in the market. For example, the Scoutmob Android app [1] is a mobile guide to local deals, events, restaurants in some US cities. The Eventbrite Android app [2] allows to create, promote and manage events. Some cities or regions have also dedicated applications [3, 4] . The Where To Go? GPS POI Finder [5] provides turn-by-turn directions to the chosen destination, which include a dozen of categories. However, as far as we know none of them includes in a single application all the mentioned features, location and navigation to events with multilingual support and responding to the users preferences.
In response to the above mentioned requirements (e.g., spatially and temporally locate events according with the users preferences and navigation to them), in this paper we present the LifeSpeeder platform which combines into a web and a mobile application interfaces an event driven computational core to the localization of events. In other words, using a mobile device with an Internet connection, users are able to quickly and easily obtain lists of events that are going to happen near them or at some other temporal and spacial location. Then the mobile application calls an external application to navigate to the events. In the back-end a MongoDB database stores the data providing the support for an efficient and relatively easy implementation of the multilingual and the geolocation mechanisms [6] .
The remaining document is structured as follows. The second section describes the front-end of the LifeSpeeder platform. Section 3 presents resumed details about the LifeSpeeder back-end, namely some of the used technologies. Conclusions and future work are presented in the fourth and final section.
Lifespeeder's Frontend
The LifeSpeeder project consists on the development of a platform to manage, monitor and locate events in a simple and fast way. The motivations behind the developed work starts at the fact that we are located in one of the touristic regions of Portugal. Mostly during the summer season, the Algarve's region is replete with many events and tourists that do not know well the regions, but want to get the best experience possible. Furthermore, many people decide to spend a few days in the region on the off-peak time, tacking advantage of the weather conditions and lower prices of the flights, hotels, golf courses and other infrastructures.
Although the initial idea was explored taking into consideration specially the touristic case, we came to the conclusion that most of the times the majority of the residents also don't have knowledge about the region events, since the corresponding ads do not exist, have a small regional spread, or are scattered in different locations.
Unquestionably, the described problems are common to the large majority of the touristic regions and to day-to-day situations where dedicated platforms do not exist, where the information is scattered or where the information is relatively limited.
Taking advantage of various information technologies currently available, the LifeSpeeder platform presents a tool that can assist the users in the search for such events. The LifeSpeeder platform consists of: (a) a web application, where in addition to the search for events, the registered users can post their own events; and (b) A mobile application, implemented for the Android operating system devices, which implements the search for near (geographically and temporally speaking) events and the GPS navigation to them (using an external application).
The events/activities information, with all the necessary details, are gathered in one information system, facilitating the location according with the interest of the user, avoiding trials at multiple sites on the Web. Further details about the information system are presented in Section 3.
Furthermore, the platform offers multilingual supports and advanced search options. In other words, searches on the platform goes beyond the more classic searches since it allows the user to set its preferences, filtering and customizing the results of those queries. For example, user preferences can be based on a particular type of event (e.g., sports) or in a specific subcategory of event (e.g., football), can include parameters related to distance between the user and the event, date/time, place and language, among others. Figure 1 sketches a global vision of the LifeSpeeder platform, where multiple devices (PC, tablets, smartphones, etc) connect to the LifeSpeeder information system, retrieving and sharing information from it. The next sections will describe in more detail the mobile and the web application.
Mobile Application
The growth of the mobile technologies has provided a wide variety of options and therefore its selection is of great importance. Among them, and in terms of mobile operating systems, Android OS is currently the most common operating system for smartphones, surpassing 80% market share in the third quarter of 2013 (see Table 1 ) [7] . It was therefore natural that the Lifespeeder's first mobile application implementation was for Android devices.
As depicted in Figure 1 the mobile application gets the information from the back-end (see Section 3). The communication steps between the mobile application and the back-end, from the first moment that the application makes a request until it receives a response, are the following:
Step 1. The mobile application uses the HTTP protocol to make a request to the LifeSpeeder Web Service (LSWS). The LSWS in turn interprets this request and verifies if the mobile device has sent its ID. If that was the case, then it goes directly to step 2. If no ID was sent then the device will be registered in the system with a new generated ID, which is then sent to the device in step 4, along with the response of the request. Step 2. The LSWS interprets the request, and builds and executes the necessary queries to reply to the requisition made by the mobile application.
Step 3. The database management system returns the result to the Web Service, which in turn uses thes results to build a JSON document with the information.
Step 4. With the query results formated in JSON, the LSWS sends the document to the mobile application, thus closing the communication loop.
For example, a request with the form URL:/webservice?UID=NULL&lat= 37.027996&lng=-7.922763&events=ALL&lan=pt corresponds to a query where a not registered or an anonymous user wants to view events of any type (events= ALL), that are near the location with latitude equal to 37.027996N and longitude equal to 7.922763W (lat= 37.027996&lng=-7.922763) and preferably in Portuguese (lang=pt).
As already mentioned, the answer returned to the mobile application consists of a JSON document with the events found in the vicinity of the user, plus the user ID (UID) designed to identify him. The UID, in addition of being an identifier of the device, also serves to record the actions of the user, keeping them even if he changes or uses other devices.
Regarding the localization of the users, it can be almost precisely obtained using the Global Positioning System (GPS) or approximated using IP address geo-location [8] . The former solution is appropriate for a large percentage of mobile devices which already incorporate GPS, however it tends to require longer synchronization times. The latter one is quicker and works as a fallback to devices which do not have GPS. Furthermore, in Android devices, the access to the GPS is not possible using a browser, leaving in this case the single alternative of using the available APIs to get an approximated location. Figure 2 shows six screen captures of the mobile application, namely: (a) the login form, (b) the main menu; (c) the setting menu; (d) a list of event grouped by category; (e) a list of events sorted by date; and (f) the geolocation of an event on a map. Regarding the location on the map screen capture we must refer that selecting the "Guide me" button (on the right upper corner of Figure  2 (f) ) will open the default navigation application which is used to navigate to the selected event location using the Google maps and the GPS device.
Web Application
The web application can be considered as the main entrance to the LifeSpeeder platform. It is from it that the events are loaded into the database, and are then provided to both applications, i.e., to the mobile applications as it has already been addressed and to the web application itself. The interface of this web application has a multilingual (currently Portuguese, Spanish and English) support, which allows to extend the horizon of usability of the platform.
As in the previous case, the web application provides the following types of searches:
Normal search (default) -the Geolocation API [9] approximates the location of the user based on the user's machine IP 1 . The approximated location of the user and the current date is then used to search the database for spatially and temporally near events. Advanced search -just as in the mobile application the user has the option to choose the types of events and places that he prefers. If he chooses the type and/or subtype of event but does not specifies the location, the returned list of events reflects the estimated location of the terminal. When the user chooses a location (e.g., Lisbon, Portugal), the geographical coordinates of the selected location will be obtained via the Google Maps API [10] and the events satisfying the search conditions are returned.
Free search -apart from the two aforementioned forms of search, you can make free query, consisting in the introduction of a string which will be looked up in the events names and descriptions. Figure 3 shows two screen captures of the web application, namely: (a) the home page, and (b) the grouped results from a search made to the system. In the latter case, the page with the search results is divided into three sections: (i) the events grouped in different time intervals are displayed in the left side section; (ii) the events grouped in different categories are displayed in the central section, and (iii) classified and feature events on the right section.
The next section will give an overview of the Lifespeeder's back-end.
Lifespeeder's Back-end
In terms of the Lifespeeder back-end, preliminary studies have shown a relatively large complexity of the data to be stored (e.g., events with distinct characteristics, events with multiple activities, events translations, multilingual support, etc). Besides, since new ideas for the application where constantly appearing, it was decided to use an iterative and incremental agile software development framework for managing the software implementation [11, 12] . An appropriate way to deal with the above mentioned conditions was to use a document oriented database solution in detriment of a relational database. In that sense, the MongoDB database was selected as the Lifespeeder datastorage [6, 13, 14] . MongoDB is an open source database, written in C++ with document oriented storage, that uses the JSON documents style, although the documents are stored in BSON. The MongoDB allows dynamic schema, since it is a schema-less database, which was a serious advantage due to the diversity of situations found in the problem. However, there are also some disadvantages such as the tendency to grow the number of fields to accommodate the variety of scenarios. This fact suggests that a modeling and analysis phase similar to the ones made for the relational schema designs is also important to avoid future drawbacks. Contrary to the modeling and analysis of the relational data bases, more centered on the data, a proper analysis for the documents structure should take into consideration the type of queries that will be done to the data and the limitation of the MongoDB's query framework. This is particularly important due to the fact that MongoDB does not support joins, and therefore it recommended to place in the same collection the data that is commonly requested together. In resume, MongoDB offers full index support, mirroring across LANs and WANs for scaling, autosharding, rich document based queries, map/reduce, and GridFS [15, 16] . Figure 4 presents a simplified example of a JSON document relative to an event. The document contains informations in three languages, the date, users comments, and the geolocation of the event. As a final word, the remaining technologies are common in this type of projects. PHP was elected as the server-side general-purpose scripting language for the web development. On the client side it was used HTML, CSS and javascript.
Conclusions and Future Work
Taking advantage of the various features and technologies currently available, it was possible to implement a tool that can assists the users to get information about events simply using a computer or some Android device.
After analyzing several storage solutions, it was concluded that a solution based on a document oriented database would be a good option. Since the events need to contain sufficient information, including geographical position, the choice of a database that natively supports these data types proved to be an asset, allowing to obtain good performances especially in queries involving research with latitude and longitude information.
On the other hand, the platform developed can be easily adapted to different situations, which opens the possibility to the creation of rebrandings. In other words, this platform can easily be adapted and customized by a company that organizes events and want to keep their customers informed about the dates and locations of the same. Another example can go through a company or agency that works with promotions, to inform customers what are the regions as well as the dates and products covered by a particular promotion.
